A number of inhibitors have been used as probes in characterizing details of plant fatty acid synthesis. These include such molecules as arsenite, cerulenin, cyanide, fluoride and thiocarbamate herbicides (cf. Harwood, 1979) . In order to increase our knowledge of reaction details, we began work with metronidazole (2-methyl-S-nitroimidazole-1-ethanol), a drug widely used clinically for the treatment of diseases caused by anaerobic bacteria and protozoa (Gruneberg & Titsworth, 1973) . This compound has been suggested to be a rather specific inhibitor of reactions using reduced ferredoxin and, accordingly, it was expected to inhibit desaturation of stearate to oleate (a reaction apparently requiring ferredoxin as the usual source of reduced equivalents; Jacobsen et al., 1974) .
Initially, metronidazole was tested in two plant systems in vivo-germinating pea (Pisum satiuum) and saillower (Carthamus tinctorius) seeds. When allowed to imbibe ["Clacetate, these two kinds of seeds synthesized rather different patterns of fatty acids in the first 24 h of germination. Saillower synthesized 34% palmitate and 5 1% oleate of the total 14C-labelled fatty acids, whereas pea synthesized only saturated fatty acids (33% palmitate, 67% stearate). As expected, metronidazole strongly inhibited the formation of I1'Cloleate by saillower, but, surprisingly, also altered the pattern of I4C-labelled fatty acids made by pea. Thus, for example, the ratio of [14C]palmitate/[14C]stearate increased from 0.5 to 1.0 with 20 mM metronidazole in pea without the total incorporation of radioactivity into fatty acids being appreciably affected. A third system tested in vivo was the cucumber (Cucumis sativus) cotyledon. When incubated with ''C-labelled fatty acids, this tissue exhibits high rates of oleate and linoleate desaturation (Murphy et al., 1980) . Metronidazole was found to inhibit linoleate, but not oleate, desaturation in this tissue.
Because of the unexpected inhibition of palmitate elongation by metronidazole, the present study was expanded to include a number of systems in vitro. A direct test of metronidazole against the ferredoxin-requiring spinach chloroplast stearoyl-(acyl carrier protein) (ACP) desaturase showed a high amount of inhibition (Table 1) . This inhibition was also seen with the alternative electron donor, flavodoxin. When chloroplasts were prepared from cucumber cotyledons and incubated with [I4Clacetate, palmitate and oleate were essentially the only fatty acids synthesized. In the presence of metronidazole, oleate synthesis was inhibited but, instead of [14Clstearate building up, [14Clpalmitate was increased (Table 1) . This indicated an inhibition of palmitate elongase such as had been observed in the germinating-pea system.
The inhibition of palmitate elongase by metronidazole was further examined in the soluble fraction from germinating pea (Bolton & Harwood, 1977) . The malonyl-CoA-dependent synthesis of stearate in this fraction was inhibited virtually completely by 2 mM-metronidazole (Table 1) . At this concentration of inhibitor the total incorporation of radioactivity from [14Clmalonyl-CoA was still at 80% of the control value, indicating that fatty acid synthetase was unaffected. Since there was no evidence that ferredoxin was involved in palmitate elongation, it seemed possible that metronidazole was inhibiting the reaction by an oxidoreduction interaction with another component. Theoretically, the redox potential of NADH and NADPH should make them capable of reducing metronidazole, although a direct test could not show this (Chen & Blanchard, 1979) . We tested a number of NADH or NADPH-requiring enzymes (e.g. lactate dehydrogenase, triose phosphate dehydrogenase, malate dehydrogenase, alcohol dehydrogenase) for metronidazole inhibition, but failed to record any noticeable effect. However, since the effect of metronidazole is not specific for ferredoxin, but will also occur with flavodoxin or the hydrogenase from Clostridium pasteurianum (Chen & Blanchard, 1979), we presume that the inhibition of palmitate elongase was due to the involvement of reduced equivalents of appropriate electronegativity in the reaction. Further studies are required to determine the nature of these reduced equivalents and the prevalence of metronidazole inhibition of different fatty acid elongations or desaturations.
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Resealed erythrocyte 'ghosts' can be used as biodegradable cellular carriers for macromolecules in vivo (Sprandel et al., 1980) . High percentages of entrapment and long survival of the erythrocyte 'ghosts' are required of a carrier of therapeutic agents. Recent work has indicated species differences of resealed erythrocyte 'ghosts' that necessitate preliminary comparative studies in vitro in the search for suitable animals for studies in vivo using therapeutic enzymes (Sprandel et al., 1980) . Fresh blood from human volunteers (male), monkeys (rhesus, male), dogs (beagle, female), rabbits (New Zealand White, male), rats (Wistar, male), guinea pigs (male) and mice (BALB/c, male) was obtained by standard procedures. Erythrocyte 'ghosts' were prepared by a hypo-osmotic dialysis procedure described elsewhere (Sprandel el al., 1979) . Incorporation of macromolecules was followed by using 1251-labelled polyvinylpyrrolidone and expressed as a percentage of the radioactivity added to the erythrocytes before haemolysis. 1251-labelled polyvinylpyrrolidone was also the parameter for haemolysis and 'leakiness' when cells were stored at 4OC up to 7 weeks. Cellular ATP was determined enzymically. Mean corpuscular volume was obtained by Coulter-Counter measurements. Sample preparation for scanning electron microscopy was carried out as described elsewhere (Sprandel & Chalmers, 1980) . Approx. 28% of the added radioactivity was found inside the erythrocyte 'ghosts' of humans, monkeys and dogs, and about 21% in those of both mice and rabbits, after four washings (Table 1) . After the last (fourth) washing step about 1% of the total radioactivity was found in the extracellular supernatant for all animals except rabbits (6%) and guinea pigs (16%). Further * Permanent address: Medizinische Poliklinik der Universitat Munchen, Pettenkoferstrasse 8a, D-8000 Munchen 2, German Federal Republic.
washing procedures of the cells of the latter animals were accompanied by additional breakdown of cells. Incorporation into guinea-pig erythrocytes was 3%, and with rat erythrocytes less than 1% was found in the pellet, but no cells could be observed on light-microscopy. The total recovery of the added radioactivity ranged between 93 and 100%.
Storage of washed erythrocyte 'ghosts' at 4°C showed increasing extracellular radioactivity owing to haemolysis and not to leakage. The mean corpuscular volume of erythrocyte 'ghosts' was smaller in all animals than that of their normal erythrocytes ( Table 1) . Preparation of erythrocyte 'ghosts' causes depletion of ATP contents (Table 1) . Incubation in glucose ( 5 m~) and adenosine ( 5 or 10mM) restored cellular ATP concentrations to normal values in erythrocyte 'ghosts' of humans, dogs, and mice, but not in those of rabbits.
Scanning electron microscopy of the erythrocyte 'ghosts' showed marked species-specific differences. Dominant cell types in human and dog erythrocyte 'ghosts' were biconcave discs and stomatocytes, in monkeys stomatocytes and echinocytes, in mice multi-concave spherocytes and stomatocytes, and in rabbits echinocytes. Haemolysis of rat erythrocytes created crystalline structures of different sizes, which could not be related to any cell type.
These results demonstrate that rats and guinea pigs are not suitable animals for studies in vitro and in vivo with erythrocyte 'ghosts'. The use of rabbit erythrocyte 'ghosts' is limited by the continuous haemolysis and by the high percentage of echinocytes, which are cleared rapidly from the circulation (Sprandel ef al., 1980). The mouse must be regarded as the small animal of choice, and survival of erythrocyte 'ghosts' could be prolonged by increasing cellular ATP concentrations (Hubbard et af., 1980). The dog, however, is expected to be the optimal laboratory animal for metabolic studies in vivo with erythrocyte 'ghosts'. U. S. was supported by the Deutsche Forschungsgemeinschaft and A. R. H. by the National Fund for Research into Crippling Diseases (Action for the Crippled Child), and we are grateful for this support. We thank J. B. Clark for access to the electron microscope. 
